Multistep renal carcinogenesis as gene expression disease in tumor suppressor TSC2 gene mutant model--genotype, phenotype and environment.
Cancer is an inheritable disorder of somatic cells. Environment and heredity both operate in the origins of human cancer. These environmental and genetic determinants of cancer can be classified into four groups designated "Oncodemes" [1]. Oncodeme 1 is the irreducible "background" level of cancer due to spontaneous mutagenesis. Oncodeme 2 is "environmentally induced" cancer, whose causative agents are chemical carcinogens, radiation and viruses. Oncodeme 3 is basically "environmentally induced" cancer, but there are genetically determined differences among persons, e.g. the activation or inactivation of carcinogenes. Most human cancers are believed to belong to Oncodemes 2 and/or 3 (about 80%), for which the probability of the occurrence of the initial carcinogenic step(s) is increased, although the number of steps is not decreased. Oncodeme 1 would contain the approximately 20% that would remain if "environmentally induced" cancers (Oncodeme 2 and/or 3) were prevented. Lastly, Oncodeme 4 is "hereditary" cancer. Hereditary cancers could prove valuable in elucidating carcinogenesis, even though only a small proportion of cancers belong to this group. Here, we present a unique animal model of Oncodeme 4 for the study of problems in carcinogenesis; e.g. cell stage and tissue/cell-type-specific tumorigenesis, multistep carcinogenesis, species-specific differences in tumorigenesis, modifier gene(s) in renal carcinogenesis and cancer prevention.